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PURPOSE: A method for forming a metal gate is provided to prevent 
whisker capable of causing electric short between adjacent gates after ; 
a selective oxidation process is performed for preventing abnormal 
oxidation of the metal gate. 

CONSTITUTION: A gate insulating layer and several gate material layers, 
having a metal layer are conventionally formed on a semiconductor 
substrate and then etched to form a gate pattern(200). Next, the 
selective oxidation process is performed to selectively form a silicon- 
oxide layer(120a) and minimize- the oxidation of the metal layer. Here-, 
due to an incomplete selective oxidation, a thin metal oxide layer(20b) '__ 

is also formed on sidewalls of the metal layer. After the selective oxidation process, a heat treatment process is performed by 
using a gas containing hydrogen atoms to prevent whisker from occurring on the metal oxide layer(20b). The heat treatment 
process suppresses the surface mobility of the metal oxide layer and the nucleation of the whisker. 
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160 : : Til 01 M ISS^ 

200 : 7i\um IHS 

&3°l &A§& &3 
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£?30i & J 5^^ ttJI^ 
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7flO|E : -a^os AfSEI-fe B± E J dSPI- QH^ IfflOi Q\+t #iKabnormal oxidation) 

? r soiuoiei ?m sase waAisiii ao. 

E la a E lb .S 2a K E 2b£ ^BH 3^ TilOiM «3 EEr^ 0I& tf» a Bg 




was B'^eis SEisfon ■VHiWw;^ 1 '4%E5K*B"fl 371 imsoii £ ibou eai^i Hha- boi 0|# 

AUKabnormal oxydatioh, Hbfct BOIfcEK OIL 3^; ^IIOlAi §2 SSMAJ 0|# £f*W 

boib -ams ^iioiAi^i- ^^axi *^bsei goui oise an se*j tfSKJhs 

CHUTiLh ^ffliOIAI ^Ei? S*TA1 WOT ^ SIEK 




MB SO\ a<*.4*ffc:£f*(*« hydrogen oxydation) ITS flOW fc» O^HSLh ITS SW QhSB 

attttsiSiN beics* ^tf§0 aa. 

Si + 2HzO ^SiQz + 2Hz— (1): 
■-+ 3HzO *+MV + 3^ :—— (2) 

4, TOWI^Wi S ^ ^:^.5gofOI^I:S§^ (1)MAI= g«#EH0||AJ2| ^§01 9.E 

UEKJ H&F -BOI- DtK-BSSI BilS^ ^tJtK SEtt"0l»7J ^t^(12c)S »E 

a BIS SS S3 Oia SSa B5fl(HI AJ : §SJ WIL^K thermal energyJOil ?l3o}0) E 2btHI EAl^! HhSh 
ifOI-fl^ (whisker, 24)S 8S*ffl ; 'SQ. 'OIEW ?I±5H(24)^ aatt ?«0IM 2^ AhOiOil 3?!^°] 

am-.. 

?|^?i(24)2J B£!!! : ^sf^(12c) 5a°J : Ul^^ ^EH (amorphous phase)£|- ?ii5HM WaAiaS 
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EFS.OI**-*™ 3S0HAI BStiSHQ! Oraff ihSOl Sr^EiCH ^l^^i^h BT4lttD. 

asm wmjm&i? j*m 

[ikfai s "aras % 'ate ; 'S»a«*i"a«^i «m a'era 2hsai. 2^ ti-trssoi^ a^e 
«W2i"at« *is*hm L*w«Hi»«ia»a "ato sa se^M ^xii^ra a h «s »W£sn 
t'si«a= s^-.hoi"bw« : '*#M= was sis&rb m n ^01 aa. 

(?«) 

tfW^i#ai ataa-tiaftpr w e aaoi- aw ?iioim sra^ ^ 0 |e 2*9 ei^ 
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SSh3l SdSKSSs SSSJCK Olffll,. g^9f(160)2| tfSfe SiSolSAI ^E3I 315 5 

H01I .d^S: : €pSF3| tfa£W;:ffl'fr-£.o|ar4!SK-5S0| StSSCI-. 

OIIIH, S-31 ^EieOil ffltJ- d^SJ AfiF ggOl *mtm SSI-31 DJSC1, ^31 SEI±!EI=(140) m^W M 
BIB <y-tFSK120a)0| ; QHJEJ-; ^3I ; S^ei<160) «^(HIE ifTII dSR(120b)O| 

Q(E 3b §3.). 

msm. &7\ i*wtn 26t)oi v*^ oiei :j&jf2i;a«at ssoiiai ^asfe 21s ^aisf3i 
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# ei^sm e^ s^ ^sPtsi 53 oiseb: eisosi— 3ioi iasm.' am m^zs. ^3i d-a 

5f(120b)f &SAI34 Oil- XH3IM 4E 2iQ. 
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SAI ^gSCT SD. OIOH [&EI- ^ mMSi S§ (HI A| 91^3121 <StUS e«Hlt.O. 

□:. HISS|»CTB,^3I 4ii -STHi 31-^ 2im?U ^ILHOfl g^SIES 3hi°J Si 

3^ e= ohms 3Fi mm a, mim 4= siq. 

#31 SSI El SES ef lOO-citHIAI ef 1200X g^lOID. 

E 4 s e. .5f ,;a2SKJi &:»S:0| ips ''saw &manF. 

E 4a SEH 7II0IM: li& fiS!2{ da i§i 2t8^ *2|' 3ISHI SWM AhSOl 

01, E 4b= & laSOII DJE 3II0IM IH& ti&m d^ da S§g *°l &E3I 3I5°J 

aKcsia AREiomv ^soiiai g^TiioiM -.fsas ■:»aaaa-sii! naet-iiessjoj *\miim ai 

aS^CK tJ-S, E 5a£ E 4a°l SfEii 3IS-0II CHSU l^EIg 3*8*)- $2| S^Eill 315°) 2XH#]11 S 

013 AI-dOIDI, E 5b^ : E 4b°l ^ESI 3IB0II IHtl HXIEIg StitJ- *2J ^Esll 3I5°I 2 AW 21- SDI 
S: AR30p. 

e!7c| E 4al| a5*ra> :gEH : ;&HtW iniEF. 7101 M Big ^ejSI da S§i 2f 1000-cOflAi dtS 

S9|3|0iA| g*|Ejfe..a i Bol| SStD. □ SH- E 5aM EAIS H12I- &0| §^0!^ da^M 
fl&^Pf 'ttaAtOi \8!.ate TflplM IBS AKJIOII 37IBJ MEI733F SSSg & 4= SiSlQ. 

t^a, e 4tg asM> B^iiaa djef 7hoim hhs ^ iooo*coiiai d^^ da dtssm 

OICHAI: gfSUOK S5I3IMAI e» 60S Sa MAI ?li3J ^73 ti*IEI S§g SaaSlCh. 0|0|A| 91^31 

^0Ha3i ?isH i'i g^3iMAi sf;6o^a i*iEia sushaQ. naa e 5boii eai& 
£H soi a^Hfofl ^^?|7K a^swi a-ae «rair- 4 aao. 
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H^4^ 6IAIO0OII 2I3WHM fi-.ttSQI PleSISXIEh S Bf32| g£IS Of 71 CHI thS&IS 2£ OHJQ. 



SIS ©BOH SIM 

£EI5tHJ fflttM:4»"88 4*4 Slftg tfSSl-S 7^1 A*8*KM gxlElit StSSIS 21# ^ 
S?»2. SI 1 tlWSJEHAI, 

OIS ?fc±S 01H fhU OI^g Al-gSfe 2g 1§£S i9£i ShS TflOlM 
893*3, SI 1 ^ as SI 2 vSlffl.Aji 

291 i^EIS -^".flOjai ifS 'i§££ SSEIg ^eUmetal oxide)°J S3 a £|±?1 

'nwtm aiwfoi.'**!*^ wtfttMtib* ira» sAms a§ sis tidim 
am. 

4. «: I* as so 2 trtw si&m. 

#71 a«afeV^r-flOj'^.S*l--5S : Sa ; «aBa= itfl-eKinetal oxide)S E^&gOII 2ISH SITISf 

s ae bis s^ ^ioim <gg 

gqwj B; SI 1 ti as SI 2 tHW 24CHAI, 

:#bi a»Ej;S:;Si : 7i-i as ons ?>is g sasis ag sis 3^ tiioim «s wa. 

6. 2EIS #£*J 7IB SW gEISSJ-, B^S! StR HEIJil grfsSl^g *l-aiS 3SSIS 3 
"SXB ©SSiS 7h£g AI-gSM §«EI SIS BTflM 541*101 OI^CHXIS 2»S i§£S ShS 3 

*r ?iioim-ss: sj-b. 

S^tr 7. SI 6 4KHI HOW. 

^71 ^i awM ^ssls /7>^s. : 4i-^.--aatj'0V7i-^-as oig sspi-^didl mn 
ag dig pi-^ s oit shj oi#g Ai-gsi-s a§ Igsssis taoim «s b-s. 

8. si 6 tKHi as SI 7 SOfl; SiOi M, 

i^eis Hi ^ as ph=5 7>^s stasis as isse sis tioim k-b. 

9. SI 6 tfOfl 210) Af, 

g»s sis 3^ 7i|pp . 

S^?»:IO. SI 6 *i-0fl SlOIAd, 

4-71 asiEis ■■■&3Xy&m ^ggs g^si ii-gsj-HJ as oi§a s ts^ss ^ 
sisKfl w*iei: 4s(hiai a^isi-s 5i m®°£. s^s tiiois »a. 

^ 0 
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